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e What is TOPCAT?
e Why TOPCAT and heliophysics?

e Examples

Summary




TOPCAT Overview

TOPCAT = Tool for OPerations on Catalogues And Tables

‘Does what you want with tables”
Suitable for:

e Quick look at unfamilar data

e In-depth analysis

Features:

e Interactive visualisation

e Large datasets (millions of rows, hundreds of columns
e |/O (external services, file formats

e Calculations (expression language)

® (+ more ...
e (+ command-line sibling STILTS
Overall aim:

e Makes table manipulation easy,
SO users can concentrate on doing science
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TOPCAT Context

History
e Developed more or less continuously since ~2003
: . M ref d H f d
e Funded by numerous agencies/projects eleree non releres iA
e Associated with Virtual Observatory (VO) — early adopter of many VO standards 220
200
Development :gg
e Platform: desktop pure Java (easy deployment) 140
120
e Development team: just me (easy project management) 100
e Open source, currently (L)GPL: https://github.com/Starlink/starjava/ 80
: &0
e Short development cycle, encourage user involvement 40
20

Usage
e Cited by ~1800 papers (2005ASPC..347...29T)

e Run from a few hundred unique IP addresses per day

e Mostly astronomers

> But some users in heliophysics, planetary science, others

e Typically source catalogues

> But other tables too: time series, event lists, simulations, SSOs, spectra, anything in a DB, ...
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Identify and analyse members of Pleiades
open cluster using Gaia archive

Example




Example

Cone Search = O =

Wwindow Columns Registry Interop Help

¥ @ X

Available Cone Services
Registry: |http://reg.g-vo.orgitap |v| o |RegTAP | ¥|

Keywords: |gaia dr3 || And |
Match Fields: [v] Short Name [v]|Title [v]Subjects [v]|ID [v]Publisher [ |Descr

[v] Accept Resource Lists Cancel || Find Services |
A Short Name Title
ARI-Gaia ARl's Cone Search Service for the last Gaia Data Release (DR3) |Gai|~
ARI-Gaia ARI's Cone Search Service for Gaia EDR3 Gai|=|
DR3 lite Cone Gaia DR3 Lite Cone Search sta
DR3 lite Cone Gaia DR3 Lite Cone Search pro
DR3 lite+dist Gaia DR3 Lite Distances Subset Cone Search sta
GAlA DR3 Gaia DR3 at ESA Gai|_|
GAlA EDRZ Gaia EDRZ at ESA Gai| |
4] i [ [»]
AccessURL Description Version

https://gaia.ari.uni-heidelbe. .

Resource Count: 42

Cone Parameters
Cone URL: https://gaia.ari.uni-heidelberg.defcone/search? |

Object Name: |p|eiades | | Resolve |
RA: |56.601 | |degrees |v| (12000) [v] Accept Sky Positions
Dec  [24.114 ||degrees |~ (2000

Radius: |1.5 | |degrees |v|

verbosity: 1 ninimom) |~

Identify and analyse members of Pleiades
open cluster using Gaia archive
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Example

Cone Search

Wwindow Columns Registry Interop

¥ @ X

Available Cone Services
Registry: |http:ﬂreg.g-vn.nrg.-‘tap

Sky Plot (5)

| Window Layers Subsets Plot Export Help

JEICICIFAEPN

b

Keywords: |gaia dr3
Match Fields: Short Name [v]]

Accept Resource Lists s5e00
A Short Name

ARI-Gaia ARI's Cone Search
ARI-Gaia ARl's Cone Search

DR3 lite Cone Gaia DR3 Lite Con

DR.3 lite Cone Gaia DR2 Lite Con

DR3 lite+dist Gaia DR3 Lite Dist 54000
GAlA DR3 Gaia DR3 at ESA

GAlA EDRZ Gaia EDRZ at ESA

4] I I

AccessURL
https://gaia.ari.uni-heidelbe. .

23°00

Resource Count: 42

" Cone Parameters
Cone URL: https://gaia.ari.uni-heidelt

Object Name: |p|eiades

RA: |56.601 | E
ToE |24 114 | E Frame {| Position | Ssubsets | Form |
O Ha - - <
Radius: |1.5 ||E Legend || o Forms Shading =
P T e
Verbosity: = Sl STILTS sV ¢ Mark

rGlobal Style

Shape: EIZI

|l:" | AIL | | ‘_
1 I 4

1

|Position: 03:48:00, +24:12 | [count: 62,147/ 62,147 |
X (A selecc BPan [EZoom [BFrame [ Zoom
[ ]

Identify and analyse members of Pleiades
open cluster using Gaia archive
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Example

Cone Search = O =

window Columns Registry Intero

p_Help
o x

| Window Layers Subsets Plot Export Help

Available Cone Services
Registry: |http:ﬂreg.g-vn.nrg:‘tap

& Plane Plot (6) - o X

:ﬂindow Layers Subsets Plot Export Help

#le|#lAln]o

Keywords: |gaia dr3
Match Fields: Short Name [v]]

b

8@ X

Accept Resource Lists 10+ R
A Short Name
ARI-Gaia ARI's Cone Search of 1
ARI-Gaia ARl's Cone Search
DR3 lite Cone Gaia DR3 Lite Con
DR3 lite Cone Gaia DR3 Lite Con 7o ]
DR3 lite+dist Gaia DR3 Lite Dist ;
GAlA DR3 Gaia DR3 at ESA g
GAIA EDR3 Gaia EDR3 at ESA £ 20[ ]
{] I I P
..................................................................................................................... o
AccessURL £ a0t 1
https://gaia.ari.uni-heidelbe. .
40 F ’ 1
Resource Count: 42
Cone Parameters t
Cone URL: https://gaia.ari.uni-heidelt ) | Ser 1
’ : — 3h50maa . . . . . . . .

Object Name: |p|eiades

RA: |56.601 |E (o5t S M) | i TR
Dec |24.114 | E Frame [ Position | Subsets N ; kg &} % 5;'} I||||L P@‘
Radius: |1.5 | E Legend gk Forms Frame : ["subsets | Form |

i Axes 3 ! |rema - -
Verbosity: = jj % + Mark Legend Table: ‘Z pleiades-ARI-Gaia-1d |v|
v bstis STILTS rGloba ED Axes

-

[~] (<]
=] (<Pl

'

Shape | STILTS
—,—c:u-' + s
‘ | s
[Position: 03:48:00, +24:12 | [col
%] [7] A select TBPan BZoom O

|Position: | [count: 53,354/ 62,147 |
x B select BPanX [HStretchX [HFrameX [E ZoomX
[ ]

Identify and analyse members of Pleiades
open cluster using Gaia archive
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Example

Cone Search O =

p_Help

| Window Layers Subsets Plot Export Help

window Columns Registry Intero

¥ @ X

Available Cone Services
Registry: |http:ﬂreg.g-vn.nrg:‘tap

& Plane Plot (6) - o X

:ﬂindow Layers Subsets Plot Export Help

) . O e - P P g I
e > me|elan oF8 (@x
Match Fields: Short Name [v]] .
Accept Resource Lists 10+ R
& Short Mame 2 All
ARI-Gaia ARI's Cone Search of ° 2 cluster 1
ARI-Gaia ARl's Cone Search
DR3 lite Cone Gaia DR3 Lite Con
DR3 lite Cone Gaia DR3 Lite Con 7o ]
DR3 lite+dist Gaia DR3 Lite Dist ;
GAlA DR3 Gaia DR3 at ESA g
GAIA EDRZ Gaia EDR3 at ESA £ 207 ]
{] I I P
..................................................................................................................... o
AccessURL £ a0t 1
https://gaia.ari.uni-heidelbe...
A0 : 1
Resource Count: 42
Cone Parameters———
Cone URL: https://gaia.ari.uni-heidelt ) | Ser 1
) ps:/igaia.ar. 3h50man . . . h . . . .

Object Name: |p|eiades ST 30 20 10 0 20 30 40 50
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[ ]
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Cone Search

window Columns Registry Intero

%

X

= O X

| window Layers Subsets Plot Export Help

p_Help

Example

Available Cone Services Plane Plot (6) - O
Registry: |http:ﬁreg.g-vn.org.-‘tap Window Layers Subsets Plot Export Help
Keywords: |gaia dr3 sky Plot (5) [
Match Fields: Short Name [v]] dow Layers Subsets Plot Export Help
[¥] Accept Resource Lists seam| 1ot @ H %H Eﬁﬂ @ H &H f:‘p‘" & ‘ ‘ H X ‘
A Short Name
ARI-Gaia ARI's Cone Search of
ARI-Gaia ARl's Cone Search
DR3 lite Cone Gaia DR3 Lite Con
DR3 lite Cone Gaia DR3 Lite Con 7o
DR3 lite+dist Ga!a DR3 Lite Dist 24000 *;‘
GAlA DR3 Gaia DR3 at ESA o
GAIA EDR3 Gaia EDR3 at ESA £ 20[
{] I I P
@
o
AccessURL £ a0t
https://gaia.ari.uni-heidelbe. .
23°00 o | |2a=00
Resource Count: 42 '
40"
Cone Parameters sol !
Cone URL: |https:/fgaia.ari.uni-heidelt ' i ‘
| psi/ig 3h50mo0 !
Object Name: |p|eiades > =
RA: |56.601 | E % | S & oo 7 23000
Dec: |24.114 | E {[Position | Subsets i e kg &;: % 51 -|ll|lla [
©Ha 4
Radius: |1.5 ||E tegend + Forms — Frame Position | Subsets |
5@ Axes Mode
s - +Ebl Legend
ity: |1 (minimum s s ¢+ Mark = o
Verbosity = Satiies STILTS ~Globa L] Axes & :} O<§ 53', ﬁ @‘
e -
3 vl ox* 20 pleiad Shape |5 =
sl b 2= PE ks STILTS Frame 1:1/ Position rSubsets r Form |
i T o, - ChAa
: 7 [s iy Z pleia Legend Table: [2: pleiades-ARI-Gaia-1d |~ |
|Position: 03:48:00, +24:12 | [col @ Axes Data Sky System: = EIH
7
| [x] [Eselect ApPan [EZoom O S it STILTS Lon: |ra |v| EEI
s B o f
|Position: |col |= ife 2 pleiagf | . |dec |v| EEI
[x] (B sSelect BrPanXx {3 Stretch
[

|Position:

X Select
[

| [count: 62,147/ 62,147 |

Identify and analyse members of Pleiades
open cluster using Gaia archive
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window Columns Registry Intero
g X

Available Cone Services
Registry: |http:ﬂreg.g-vn.nrg:‘tap

Keywords: |gaia dr3
Match Fields: Short Name [v]]

Accept Resource Lists

& Short Mame

ARI-Gaia ARI's Cone Search
ARI-Gaia ARl's Cone Search
DR3 lite Cone Gaia DR3 Lite Con
DR.3 lite Cone Gaia DR2 Lite Con
DR3 lite+dist Gaia DR3 Lite Dist
GAlA DR3 Gaia DR3 at ESA

GAlA EDRZ Gaia EDRZ at ESA

4] I I

AccessURL
https://gaia.ari.uni-heidelbe. .

Resource Count: 42

" Cone Parameters
Cone URL: https://gaia.ari.uni-heidelt

Object Name: |p|eiades

RA: I56.601 | E
Dec:  [24.114 | E
Radius: |1.5 | E

Verbosiy: 1 minimum |~

Cone Search

4

25°00

24°00

23°00

= O X

p_Help

| Window Layers Subsets Plot Export Help

Example

Plane Plot (6) = m] x

£

¢l A

:ﬂindow Layers Subsets Plot Export Help

sky Plot (5)

Window Layers Subsets Plot Export Help

-0

201

pmdec / rmas.yr¥el

S50

-30 -20 -10 0 10
prora f m

X @ selec BPan [EZoom O

g

Frame ‘| Position | Subsets -|l||l'.= f
o Ha N
Legend + Forms Shadi Frame l/ Position | Subsets
Em Axes Mode: [ofa .
R 2+ Mark Legend Table: |2: pleiades-AF
bsties STILTS Globa >D Axes x: [pmra
Shape |5 i, STILTS v: [pmdec

| ==

[Position: 03:48:00, +24:12 | [col

Position | Subsets

Plane Pleot (7) = m] x

:ﬂindow Layers Subsets Plot Export Help

: || ¢ A0 Ll 8| (@] X
>
3r F 20 All b
) * 2 cluster
'\.

o
M

E1of i
g
EI
s
@
EI

Si1sr 1
“6"
=
o

20 1

-

1 0 1 2 3 g

Table: |2: pleiades-AR

Data Sky System: IE

Lon: |ra

|Position: | @

Sa | il P@ ‘

&
%
o

[TiTix]
Frame

O Aa
Eb
Legend

;;fPosition ["Subsets | Form |

g Table: |2: pleiades-ARI-Gaia-1d |v|

X |bp_rp |v| EEI

; Y: |phot_bp_mean_mag |v| EEI

Lat: |dec #$] Axes
[X/[2] (Bselec TAPanx LB Stretch L
[ : batiles STILTS
|Position: | [col IS g
[x] Select

Identify and analyse members of Pleiades
open cluster using Gaia archive
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Example

Cone Search = O =

window Columns Registry Intero

p_Help
o x

| Window Layers Subsets Plot Export Help

Available Cone Services c Plane Plot (6) - o &
Registry: |http:ﬂreg.g-vn.orgftap Window Layers Subsets Plot Export Help
Keywords: |gaia drz 7| & @ H %H L.ﬁ‘h & Sky Plot (5) - o &
Match Fields: Short Name [v]] Window Layers Subsets Plot Export Help
Accept Resource Lists 25000 | 101 = Plane Plot (7) - O
A Short Name Window Layers Subsets Plot Export Help
ARI-Gaia ARI's Cone Search or - s i
ARI-Gaia ARI's Cone Search . H H | @ H%Hhﬁd [ Histogram Plot (8) - o x
DR3 :ite Cone Gaia DR3 Lite Con 10 Window Layers Subsets Plot Export Help
DR32 lite Cone Gaia DR2 Lite Con —-10r T
DR3 lite+dist Gaia DR3 Lite Dist 54000 ;;‘ H @ H$ t Hhﬁdu E-[-f]— ‘i‘ f’;‘ |§| H ﬁ‘ ‘ H x ‘
GAlA DR3 Gaia DR3 at ESA K 5t
GAIA EDR3 Gaia EDR3 at ESA £-201 0.7 I e AR R — e
{] 1l [ P | '
e 2 | M2 not cluster
AccessURL £ -sor ‘ o 3 . ask Mz cluster .
https://gaia.ari.uni-heidelbe. . | g 1o
23°00 ok | 2
Resource Count: 42 ' £ L ]
o
Cone Parameters ] 2
- — =0 £
Cone URL: https://gaia.ari.uni-heidelt [ a'1s [ ]
. . . ; . g1sf
Object Name: |p|eiades = il A0 ® 10 -
e prara fm g -
RA: I56.601 | E a0t | | o | W | | amisssssssssssssssiess ] i ]
Dec: |24.114 | E Frame ‘| Position | Subsets -|l||l'.= f
O Ha . H K e
Radius: |1.5 | E tegend gk Forms s Frame | Position | Subsets | ]
1] Axes Mode:
. i = k ET .
' =zl | e el T M r— |
Shape |»
PE s STILTS Y: |[pmdec Position | Subsets | | |
[ | I
i Table: |2: pleiades-AFR will f o 1 2 3 Tl ; s 6 7 8 9 10
|Position: 03:48:00, +24:12 | [col Data Sky System: [od [+ S — parallax / mas
[x] B select BprPan [BZoom O |: Frame ;f Position | Subsets
- [=¥:T]
| : Lon: IC Legend :| Table: |2: pleiades-AF
Position: [co Lat: |dec £ Axes beprr | [/ Position | subsets | Form |
[x] @ select APanX B Stretch o i - — i
[ : satits STILTS il ¥: |phot_bp_mean_mz Legend i/ Table: |2: pleiades-ARI-Gaia-1d |v|
o~ * % 3 :
Position: ol ’xm Axes : X |para|lax |v| EEI
X [E] Select I Bi £
[ ul, BiNS i/l weight: | |v|EE|

Identify and analyse members of Pleiades S — snurs

. . . %] 7] 3 select % ¥yl 2 pleia
open cluster using Gaia archive | : t_' — e |

X] Select
[
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Why TOPCAT and Heliophysics?

TOPCAT: why heliophysics?
e Helio has lots of tables (mainly time series?)

e Some overlap of users with astronomy
e |VOA may adopt/recommend HAPI for time-series data in the VO

Heliophysics: why TOPCAT?
e TOPCAT will not replace existing helio tools

e But it provides some complementary features

> Different plot types (3D, corner plot, density maps, ...)
> Very large static tables

> Flexible calculations (expression language)

> File format conversions

> VO data access



Features

TOPCAT capabilities specific to heliophysics data and services:

e HAPI service interface

e CDF file input

e FITS file I/O

e PDS4 file input

e TAP/EPN-TAP service interface

e TFCAT region display (partial)

e SAMP (interoperate with AutoPlot, AMDA, JHelioViewer, some web pages, ...)

TOPCAT capabilities relevant to heliophysics:
e Other file format I/O (VOTable, (E)CSV, ASCII, ...)

e Interactive visualisation, many options, linked views
e Multi-million row tables
e Column calculations (extensible expression language)

e Table data/metadata viewing and manipulation



Heliophysics Example: Load

L oad data from HAPI service
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Heliophysics Example: Load

TOPCAT = O x

File Views Graphics Joins Windows VO Interop Help

v . o
|8 BeE ek L e2d0ks 88X @ 0 e
rTable List ‘[rCurrent Table Properties
Label:
Location:
Name:
Rows:
Columns:
Sort Order: J\—L/
: Row Subset:
Activation Actions:
| samp
" 61 / 7069 M e O Clients: | {5 (@) & |§

Load data from HAPI service




Heliophysics Example: Load

TOPCAT

Graphics Joins Windows VO |Interop Help

= IR I

()
&
O
i
»
X

f(a) @

‘[rCurrent Table Properties

Label:
Location:
Name:
Rows:
Columns:

Sort Order: J\—L/

i Row Subset:
Activation Actions:

| saMP

617060 M

Messages: O

Load data from HAPI service
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Heliophysics Example: Load

HAPI Query

TOPCAT

Window HAPI Help

Graphics Joins Windows VO |Interop Help

B Bw Eel: B Wledokls s B 2 2 B]X

[s[sl0s]

rService Selection
HAPI Server: | CDAWeb >[4y
HAPI URL: |https://cdaweb.gsfc.nasa. gow/hapi
Window DataSources Examples Help Chunk Limit: 1|—j
0= — = 3 _
NSRS = .
ISEE-3 MAG_1MIN_MAGNETIC_FIELD | Filter
) ISEE1_4SEC_MFI — lisee |
Format: [(auto) Ad ISEEL_60SEC_MFI = 14/ 3401
Location: | || |[1sEE1_HO_FE ]
- |[1sEE1_H1_FPE -
ﬁ T T R R
" 61 ; 7060 M -Datlazet| Parameters
Include Mame Type Size Units
E System Brow v  [Time isotime |24 uTC
-Loading Tables 1 |HARVEY STATUS linteger Harvey Experiment Status (0 = Off)
[l |MOZER STATUS linteger Mozer Experiment Status (0 = Off)
g p
[ MODE integer Instrument Mode
1 |FORMAT integer Format |
vl |SPIN PERIOD double Seconds Spin Period
¥l |[THEO GSE X double ke Spacecraft Position X (GSE)
vl [THEDQ GSE ¥ double km Spacecraft Position ¥ (GSE)
vl |THEO GSE Z double kmn Spacecraft Position Z (GSE)
[v] FM double |[[8] cm™-3 Electron density at 0.5 sec resolution |«
e = [ ¥
rDataset Metadata
Cadence:
Max Duration:
Resource URL: |https://cdaweb.gsfc.nasa.govimisc/MNotesl.html#ISEE1_HO_FE
rinterval
,l] Start Date: |19?9-05-04T13:22:04 | 5= 1977-10-29712:41: 257
. [
Stop Date: [1979-06-03T23:59:517 == 1979-06-03T23:59:5172
Load data from HAPI service _ Stop Date: | — | 23:59:51
1978 1979 1lsec 1min lhr 1day im 1yr




Heliophysics Example: Data and Metadata

TOPCAT(1): Table Browser

Window Rows Help

B Ek B X

Table Browser for 1: isee.hapi

63993

Time

MODE | THEO GSE X | THEO GSE Y | THEOQ GSE Z FN

1979-05-29T16:32:54.4185

-63500, 71875 . 164666ES 28610,53906 | (4,593812688330109, 4,6640575559|a

53994

1979-05-289T16:33:03.5447

-63507. 15625 . 164684E5 28609.08594 | (4.987731847584904, 4.9887853282( |

63995

1979-05-29T16:33:12.670Z

-63513. 59766 . 164704ES 28607,652891 | (4.473382673968007, 4.7110327747

539946

19709-05-29T16:33:21.7962

-63520, 64297 L1B4723E5 28606.17578 | (3.8419488384657434, 4.007412913

53997

1979-05-29T16:33:30.921 7

-63526, 43047 164742E5 28604.71875 | (4.0240833935109155, 4.192541768

63998

1979-05-29T16:33:40.0452

-63532, 92578 . 164761ES 28603, 26172 | (3.01738375894083733, 3,934870148

53999

19709-05-29T16:33:49.1727

-63539, 37109  184779ES 28601.80469 | (3.8812517507534308, 3.987048935

54000

1979-05-29T16:33:58, 29872

-63545, 8125 . 164799ES 28600. 35156 | (3.575377564958966, 3.6994704554

54001

1979-05-29T16:34:07.4247

-63532, 23438 . 1648138ES 28598,89453 | (3.4454081 084375104, 3.652877171

54002

1979-05-29T16:34:16.5487

-63558, 65625 .164838E5 28597.4375 | (3.5279267912756543, 3.779943572

54003

1979-05-29T16:34:25.6742

-63565, 07422 . 164856ES 28595,97656 | (3.3726941238570753, 3.577191458

54004

1979-05-29T16:34:34,. 8002

-63571 . 48828 . 164875ES 28594,51562 | (2.9074679787035024, 3.063317329

54005

1979-05-209T16:34: 43,9267

-63577.91018 .164894E5 28593.0625 | (2.704318643993033, 2.7295589491

64006

1979-05-29T16:34:53.051 2

-63584, 32812 . 164912E5 28501,60156 | (2,91590520993450295, 3.054920040

54007

1979-05-29T16:3%::02. 1772

-63590, 79297 . 164931ES 28590.14844 | (2.722985604047868, 2.8025754551

54008

1979-05-29T16:35:11.3022

-63597, 20312 .164951E5 28588.57960 | (2.675012044750583, 2.6900048897

64009

1979-05-29T16:35:20.4282

-63603, 62109 . 164969ES 28587,22266 | (2,987562818509198, 3.01285?62?8

54010

1979-05-29T16:35:29.5547

-63610, 03518 .164988E5 28585.76172 | (2.774531644525088, 3.0335519337

54011

1979-05-29T16:35:38.6752

-63616, 44922 . 165007ES 28584.290688 | (2.4594905799268834, 2.645352121

54012

1979-05-29T16:33:47.8052

-63622, 86328  165026ES 28582,83594 | (2.5422043524234085, 2.703412006

54013

1979-05-29T16:35:56,9302

-63629, 28125 . 165044E5 28581.37891 | (2.5582354717801864, 2.762345772

54014

1979-05-29T16:36:06.0572

-63635, 70312 . 165063ES 28570,91797 | (2,8184021204435576, 3.0130081549

54015

1979-05-29T16:36:15.1827

-63642, 13672 . 185082E5 28578, 44922 | (2.885481980100204, 3.0662454475

54016

1979-05-29T16:36:24, 30872

-63648, 56641 (165101ES 28576.98828 | (2.844815081613072, 2.8402001062

64017

1979-05-29T16:36: 33,4332
1

Total: 92,749 Visible: 92,749

0o oo oco oo oo oo oo o oo
I e e e e i e e e e e e e e e e e e e

-63634, 99219 . 165119E5 28575,52734 | (2,5154082253255343, 2,5622070782|=
L]

Selected: 0

CDAWeb ISEE_HO_FE data
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Heliophysics Example: Data and Metadata

TOPCAT(1): Table Browser

Window Rows Help

B 8o )X

Table Browser for 1: isee.hapi

Time MODE | THEO GSE X | THEO GSE Y | THEO GSE Z
63093 | 1979-0520T16:35:54.4167 | 0| -63500,71875 | 1.16466665 | 29610,53006 |{4.5 TOPCAT(1): Table Columns
63994 | 1979-05-29T16:33:03.544Z 0 | -63507.15625 | 1.164684E5 28609. 03594 ta.g_ Window Columns Display Export Help
§30995 | 1979-05-20T16:3%:12,.6702 0| -63513.59766 | 1.154704E5 28607.62891 | (4.47
63996 | 1979-05-29T16:33:21.7962 0 | -63520,04297 | 1.164723E5 28606.17578 | (3.84 @ f m| =
£3097 | 1979-05-20T16:33:30.9217 0 | -53526.48047 | 1.164742E5 28604, 71875 | (4.02 + hnd | = B v & ? @' @ * ¥ X
§30998 | 1979-05-20T16:33:40,0462 0| -63532,92578 | 1.164761E5 28603, 26172 | (3.91 . .
$3999 | 1979-05-20T16:33:49.1727 O | -63539.37109 | 1.164779E5 | 28601.20469 | (3.p¢ 1able Columns for 1: isee.hapi
54000 | 1979-05-29T16:33:58.2987 0 | -63545. 8175 1.164799E5 28600.35156 | (3.57 | & _ Index | Visible | Mame | cClass | Shape | Units | Descriptig
54001 | 1979-05-20T16:34:07.4247 0 | -53552,23433 | 1.1654818E5 28598,89453 | (3.44 |_ 0O [ Index Long Table row index
64002 | 1979-05-29T16:34:16.5497 0 | -63558.65625 | 1.164838E5 28597.4375 |(3.62 |1 1 vl Time String
54003 | 1979-05-20T16:34:25,6747 0| -53565,07422 | 1,154856E5 28595, 97656 | (3,37 2 [ HARVEY STATUS | Integer Harvey Experiment Status (0 = Off)
64004 | 1979-05-29T16:34:34.8002 0 | -63571.48828 | 1.164875E5 28594,51562 | (2.9C 3 [ MOZER STATUS | Integer Mozer Experiment Status (0 = Off)
64005 | 1979-05-20T16:34:43,92627 0 | -63577.91016 | 1.164894E5 28593.0625 |(2.7C |4 2 v MODE Integer Instrument Mode
54006 | 1979-05-29T16:34:53,0517 O | -53584,32812 | 1,164912E5 28501, 60156 | (2,91 3 [ FORMAT Integer Format
64007 | 1979-05-29T16:35:02. 1772 0 | -63590,79297 | 1.164931E5 28590,14844 | (2,72 |6 [ SPIN PERIOD Double Seconds Spin Period
64008 | 1979-05-20T16:35:11.3022 0 | -63507.20312 | 1.164051E5 28588.67969 | (2.67 |7 3 vl THED GSE X Double km Spacecraft Position X {GSE)
54009 | 1979-05-20T16:35:20,4287 0 | -63603,62100 | 1,154969E5 28587, 22266 | (2.0 8 4 [v] THEO _GSE_Y Double km Spacecraft Position ¥ (G5E)
64010 | 1979-05-29T16:35:29.5542 0 | -63610.03516 | 1.164988E5 28585, 76172 | (2.77 |__8 5 vl THEDQ GSE 7 Double km Spacecraft Position Z (GSE)
54011 | 1979-05-20T16:35:38,6792 0 | -63616, 44922 | 1,165007E5 28584 ,20688 | (2,45 |_10 ] v FN double[] |8 cm™-3 Electron density at 0.5 sec resolution (60-deg s¢
54012 | 1979-05-29T16:35:47.8057 0| -63622.86328 | 1.165026E5 28582.83594 | (2.564 |11 7 vl UouT double[] |3 Km/sec Bulk Welocity
64013 | 1979-05-29T16:35:56,.9302 0 | -63620,28125 | 1.165044E5 28581.37891 | (2.65 | 12 g vl FNOUT Double cm™-3 Electron Density
54014 | 1979-05-20T16:36:06,0572 0| -63635,.70312 | 1.165063E5 28579,01797 | (2.81 | 13 9 vl FPOUT double[] |8 ergs cm”™-2 Pressure Tensor
64015 | 1979-05-29T16:36:15.1822 0| -63642.13672 | 1.165082E5 28578.44922 | (2.8¢ |_14 10 vl FHOUT double[] |3 ergs cm™-2 s~-1 | Heat Flux Vector (55E)
64016 | 1979-05-20T16:36:24,3082 0 | -63648.56641 | 1.16510LE5 28576.93828 | (2.84 | 15 11 vl TROUT Double Deg K Electron Temperature = 1/3 trace of the diagon
54017 | 1979-05-20T16:36:33,4332 0| -53654,90219 | 1,155119E5 28575.52734 | (2,61 | 16 12 vl ETTRT Double Electron Temp Anisotropy = Tpara/Tperp
1] 3 17 13 ] DEIG Double Mormalized Gyrotropy
Total: 92,749 Visible: 92,749 Selected: 0 18 14 [¥] COSE Double Cosine of the angle between pressure tensor pr
19 15 v EIGWAL double[] |3 Deg K Eigenvalues of diagonalized pressure tensor divi
20 15 vl CC3 double[] |3 e Hi, mid, & lowest energy electron channels = SC
21 17 ] POTNEW Double v Spacecraft potential
22 18 vl B Double nT 1-min averaged magnetic field BX
23 19 vl BY Double nT 1-min averaged magnetic field BY
24 20 v BZ Double nT 1-min averaged magnetic field BZ
25 21 vl INSET Integer Mumber of energy channels above spacecraft pd
[»

CDAWeb ISEE_HO_FE data



Cube Plot (16) = O x

Window Layers Subsets Plot Export Help

Heliophysics Example: Analysis

& (D

A =

Eﬁ

=R e
g .

Bregend | Table: [1: isee.hapi |

’;;El Axes Coordinates: |\l'e::tnr - | EB

Ssties 51:"--'-5 XYZ Vector: |FN ‘ ~| EIH
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Position: | [count: 87,254/ 92,749 |
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Cube Plot (16) = O x

Window Layers Subsets Plot Export Help

Heliophysics Example: Analysis

& (D

A =

Eﬁ

=R e
e -

™frame | Position | Subsets | Form |
Legend Table: | 1: isee.hapi ~

’;;El Axes Coordinates: |\l'e::tnr - | EB

Ssties 51:"--'-5 XYZ Vector: |FN ‘ ~| EIH
2V 1 isee.

Position: | [count: 87,254/ 92,749 |
% [2] (3 5elect [BRotate [E Zoom Centerlso [B Re
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Cube Plot (16) = O x

e —— Heliophysics Example: Analysis
EREEE - =R

Eﬁ

Time Plot (17) - O X

Window Layers Subsets Plot Export Help

| | i8] | € | 9] ) 10| o |isti] 2

o

uw

(o] n

O :

— 74 3
B | EMEC | . g3 A
“ i o Vs -
Frame ;E(Pusitiun | Subsets | Form | 4_- . .

O Ha = - L 1 L -. L |.. .. .. L 1 L L L 1 L L L 1 L L L | L L L 1 ... L N 1 N N N 1 N L . N :I L N
Legend || Tapte: 1: isee.hapi | 1979-0520 0521 0522 0523 0524 0525 0526 0527  05-28  05-29

;Q Axes Coordinates: |\fectnr - | EB = "m __________________________ r .................................................................................................................................................................................................................................................................................................................................................................
Saies STILTS XYZ Vector: |FN L~ [4¥] | ik | 24| e | T

+* . oL s . .-
E [w] i Liisee.]: [ | Frame

EEersitimn | Subsets | Form | Zone |

: S Ha - -
Position: | [count: 87,254/ 92,749 Legend || Table: | 1: isee.hapi ¥

% [?] (BSelect T[BRotate [EH Zoom Centerlso (SR ;t] Axes Time: |Time ‘ v| E’H @ lm EE

Sstits ST'LTS | ¥ [logLoti-cosh) [~ [D]
% v sw 1: ise %

CDAWeb ISEE_HO_FE data Position: : | |Count: 73,245/ 185,498

X[z @@




Cube Plot (16) = O x

e —— Heliophysics Example: Analysis
EREEE - =R

Eﬁ

Time Plot (17) - O X

Window Layers Subsets Plot Export Help

| | i8] | € | 9] ) 10| o |isti] 2

o

uw

(o] n

O :

— 74 3

- -é ) I .

B | EMEC | . g3 A
“ i o Vs -
Frame ;E(Pusitiun | Subsets | Form | ; _- . .

o Ha : - - L . e I B
Legend Table: | 1: isee.hapi ~ | 1979-05-20 05-21 0522 0523 0524 0525 0526 0527 0528  05-29

;Q Axes Coordinates: |\fectnr - | EB = "m __________________________ F ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
e STILTS XYZ Vector: [FN [~ [« S50 k| 25 Pl | @

+* . oL s . .-
E [w] i Liisee.]: [ | Frame

EEersitimn | Subsets | Form | Zone |

: o fa i . ;
Position: | [count: 87,254/ 92,749 Legend || Table: | 1: isee.hapi =

[ [7] (B select [ERotate [ Zoom Centerlso [ER ;t] Axes Time: |Time ‘ v| EH @ lm EE

Sstits ST'LTS | ¥ [logLoti-cosh) [~ [D]
% v sw 1: ise %

CDAWeb ISEE_HO_FE data Position: : | |Count: 73,245/ 185,498

X[z @@




o Mlld | Heliophysics Example: Analysis

Window Layers Subsets Plot Export Help

)10 )L 5 | B

Eﬁ

Corner Plot (6)

Plot Export Help

ol |

Window Layers Subsets

M |
]
=
X

Window Layers Subsets Plot Export Help

B¢ )0 s

rﬁ

* 1.b okl
* 1. blobl

MERERE

™ Frame [ Position | Subsets | Form |

Legend Table: |1: isee.hapi «

’;;El Axes Coordinates: |Vectnr - | EB —

S SI'LTS XYZ Vector: [FN L~ [4¥] Jilh | &g

$ W Lriseel] [ Position | Subsets | Form [ Zone |

Position: | [count: 87,254/ 92,749 Legend || Table: | 1: isee.hapi ¥

¥ [?] (3selet T[BRotate [E Zoom Centeriso [BR ,B Axes : Time: |Time
| B -
Sats STILTS Y: |IuglO(1-cnsh]
%@swllse% - — ' T
‘ & o oo S 0o o
CDAWeb ISEE_HO_FE data Position: > > i BX BY
XTI GSEX  GSEY  GSEZ

| |Position: | Count: 3,204,615 / 3,338,964 |
I




Conclusion

Summary

e TOPCAT is a powerful data analysis tool, established in astronomy
e |t has some heliophysics-specific features ...
e ... maybe it should have some more?

e Please talk to me if you're interested in using it with helio data

Downloads and full documentation:

http://www.starlink.ac.uk/topcat/
(including TOPCAT /HAPI intro video — extended version of this talk)

Support by email:

e on list: topcat-user@jiscmail.ac.uk

e in person: m.b.taylor@bristol.ac.uk

All questions and feedback welcome!
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